Tetranuclear cubic complexes of [Co 4 (heip) 4 (MeOH) 4 ] (1) and [Co 4 (heip) 4 (nit-p-py) 4 ] (2) (H 2 heip = 1,1,1,5,5,5-hexafluoro-4-[(2-hydroxyethyl)imino]-2-pentanone and nit-p-py = 2-( p-pyridyl)-4,4,5,5-tetramethylimidazoline-1-oxyl-3-oxide) were prepared. Complexes 1 and 2 have alkoxo-bridged cubic core structures. Magnetic susceptibility measurements revealed the occurrence of ferromagnetic interactions among Co II ions in 1, while antiferromagnetic interactions were operative in 2.
Multinuclear metal complexes with high-spin ground states have attracted intense research interests from the viewpoints of superparamagnetism. [1] [2] [3] [4] Such molecules act as single domain magnets showing magnetic hysteresis and slow magnetization relaxation, and they are called single molecule magnets (SMMs). SMMs require relatively high-spin ground states with uniaxial magnetic anisotropy. Alkoxo-bridged tetranuclear complexes with a cubic structure (M 4 O 4 ) are an important class of compounds, because cubes tend to have high-spin ground states due to intramolecular ferromagnetic interactions. 5 We have reported alkoxo-bridged high-spin cubes with Fe 2þ , Ni 2þ , and Cu 2þ ions, among which ferrous cubes were turned out to be SMMs with a spin ground state of S ¼ 8.
5d,5e On the other hand, nitronylnitroxide have been often used to build molecule-based magnets, 6 and the combination of cubes with nitronylnitroxide can give an opportunity to build new high-spin molecules. We report here syntheses, structures, and magnetic properties of a Co II cube and its radical adduct. versus T plots are shown in Figure 2 . Complex 1 has a m T value of 11.67 emu mol À1 K at 300 K, which corresponds to magnetically uncorrelated cobalt ions (S ¼ 3=2 and g Co ¼ 2:50). In 2, each Co II ion has a coordinated pyridyl group of nitronylnitroxide, magnetic interactions between Co II ion and radical are, therefore, considered to be weak and these two paramagnetic moiety act as noncorrelated spins at 300 K. II ions and bridging modes were not observed in 1 and 2, slight differences should be responsible for different orbital contributions on Co II ions and different intra-core magnetic interactions. Note that neither 1 nor 2 showed out-of-phase signals in AC magnetic susceptibility measurements.
In conclusion, we prepared two Co II cubes with and without nitronylnitroxides and they showed quite different magnetic behaviors. Slightly different core structures, including bridging bond angles (Co-O-Co) and tilted magnetic orbitals on the Co II ions, must be responsible for the intra-core magnetic interactions, and the orbital contributions to the magnetic moments cannot be ignored. C was added a THF (20 mL) solution of H 2 heip (501 mg, 2.0 mmol) slowly, turning the solution from white to yellow. After stirring for 10 min at 0 C and further stirring at room temperature for 30 min, the solution was added to a THF (20 mL) solution of CoCl 2 (130 mg, 1.0 mmol), and the resulting red solution was stirred at room temperature for 4 h. After the solvent was evaporated, the residue was extracted into diethyl ether, which was washed with distilled water and dried (MgSO 4 ). The red solution was concentrated to 10 mL, slow evaporation under dry nitrogen atmosphere gave red crystal of 1 (119 mg) in 35% yield. Anal. Calcd (Found) for 1 (C 32 
